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4' 1 '~!&~1. St!!i, Ci;f, !ml ;l\.t! b 
b!,W!OA P ntt"~tt!Umie-S,,.! ~. , 
l'na?A-.hn\• 
Xt wa.1 'bh• ~~oa• ot tbl.a ro••uoia to ob~v• 
tb.e. rea.otla ot pont.a d.t.oae-2,4 with to~hJ! , 
U4' •OUA7 the pbOlpal !'Motton priodll 1;, 
'.rb.• •econ4au.'7 Jurpo•• or the i-••IU' ll ••,. 
to••Sble, to obtain a 07cli. ccm.po•4 Un 1,J 
41hfd:Porea01"cln~l~ 
1entan•4'. no-a,4 • ae•tJ1 oe~ 01-u, 
J"•llow 1'4,uid w!th a 11114 koiJon oa.w. lt odet 
1n tw rorma, a kot and an enol at ur. It baa 
eon ab.own (1) that •!lllple aldG'JJJ4t•1 t an 
eat~•~ l•sa t 0.01 S*it oont enollaad. Tb 
)llgh enolUat.!OJs ot p ttaaedlone a,.4 ha been tl:\to.r11 
a.a be!ag P• to tho torma'tl .r a. o l t• :itbig, wbl h 
1• ••'1!1 etablt dlle t l.ta htg · 4 P•• r reaQnan • (l) 
C. H3-1, .... c, H~- ~,- <:!H3 
c 0 kot tom 
133245f 
f!KPi'!~li~l, ;l>l'O;?F~~f'•1 i~l 
lll•1~u1ulu weight 100. l.J. 
DoJ.Ung Poll\t ( 760 ••) 
Spoc1t10 g•a•t t.f 
Re:traotivt lmtex !O'iJC 
Solu.b!J.1'1' 
14o.,o G o.,,,, tp 
1.4504 
Pen.•ed.!One-2,l.t. ow•~• 'm;." erbon at;gm •bieh o 
alpha :t .... -..,1 s•"P•• the pentan•dlon•-2,1'.a 1 cul.a, 
~&tOtte, O()nfJ•l.n• •18ht 11ee.ott••' lqil'ogon atoaa. two of 
wh!Oll .,.... uwemel rtao,1v•• be•• two l!Jd.'r-<>s• atOIDA a• 
OOl.l.ta!Aed. la t• ctn.Val ••tbflP• SX-Ol.P• c.4 tt 1s at thla 
oel'ltl-&1 met1Q'l•u grou.p Whtff • tot tbA ahem! al r•aot1v1tf 
ot :p•landione-1,4 l• fOLlndd. 
• 
.J-. 
!'bti •11' lltol' W'• 11.'et•.nc•• to t:b naotion b•tlfi e 
· pen.tan dl ••2.4 and t~4•bf4e ••• ln Bellet•tn (4.)1 an 
1tl tho ht"1cht• er De\tteo:ben Ober4ac1Wrl G•••ll•obatt (5). 
lb.Mriv-ael. no a .-1•• •t :rno,icma J.n •ht.ch tht l)l'opcn.-tl•• 
ot p•tanoatone-a.4an.4. t•l'-b.f4e ••• •vl•4• b oatta• 
111,a ttt•4 br been•asel we~ p1p$1l41n and dt.etbJlud.n• • 
Wllloh u• ll>tt\b ba 10 a•1T•'•· 
in ~ho ttr1t l9'eaotlOJt lta:locvasol a.Rd two mole• of p ntu• 
'ilt• -2!'41;o Qt:f,f of' tOl"mald•b.Jdo· 1-. b ... ot b th (Mlta• 
melting poll\' 
th• 11 
anet!qlen. ~SA et~t. ••'=• •bo•e. ~car t, "'' .f'Ql •• 
~ 01 
C. H 3- c, -1-H-f!.-:-C..1-13 
I!.. H ::L 
I t H ... c ~c.- '- - ~ H 
3 u 'H \I 3 
<i, 0 
WI~ tho~ oatalr•t • d eqt.t.al qwui-1t1oa ot react n •• 
llloenffi•l.. obk~d anoth@ c17atalltn. •0114, lt polrl' 
() 
86~T Q. Alt;~ the eolld we.a or l.ia•at thQ u 11;1.ug 
p"i>lntl At that pr v1o-. 11, 1t• propert.l• wel'e ent.btelJ dltt• 
•r•t •d 1't w1ut U•ved to llAlve 'bl.Mt tollowiJ)g st:ru.otve i . H . 
. C.H3- ~ -<;-  ~-cµ.3 
0 H~H o 
J 
lH3-~ .... c1- t-~f./J 
0 0 
tJ~~H · Vekag t:br • raol•• K t~l<kbfd.e to n• or p tan..uou ... 
' ·a.i.. M4 acab tiM eoao oa.M.l.1•t.a, two cry t Ub• s 11 • .. _. 
· 'bist.1-4, Wllh the el.ting point a ot l.60 ° and 85••105 °• Th• 
a.tra too Qt tb: •• two 101141 ••• not 41 Q.e td+ 
In •11 tbt•• ?-fa.Ott.en•, lt:noo•agel •imply l•i; t VO!•• 
1'-.ot1on •UtW'•• atf.ad t<IJl 'f'D7hs l.,gth1 of '1nte1 tx-oa wo 
4a7s to a nfk, Wlt11 tho C.1'71ta11 ••P•Pate4 .trom the llt.taid. 
~· ••• ·-~ i:ntQl'iJat:lug ••a.cttona or pon.tanedttm•-2.4 
o11:;9d ln tht 1$.toruatnl'•• ln the OQ'llden tloo. ~oa.otd.01\ betn1m. 
••lll11 07a.noaoetate tmd. pentan•4t-.-a.4 (6) the pP1no1pb cm., 
4tnut1oa prOdt.le.• •as toed to bav• th• t ll 1ng ·~ t••• 
D ~ ~-0 -c!..H).-~ U3 • 





!be ir•t,lon ot adltn& and petaned.t.ona-a,4 m oqaJ:n• 
1-t eou.nt1 (7) pi-o<J.uoed bb.e tollOl'lng ecapQW:\d.t 
~#43 
0 rv= ~ -C.U -e!-C:. ~3 J. (f 
cJ 
A ,.,..,_.4 •taotton or rrwba11 g111;naM ,oa,Vs ') wttJh 
·pentant4~-a,q. na oanlett 0t1t '.bf lCtbl• and. -...1k1 (8). 
Ibo root1on gave a ta.• 7h14 or tb follmrSng oomp~' 
c 143 
C, j-l"2 - C - <!.H.l.- c - e, \-13 
..;J I l I 
o~ o 
b.• aelt;,,..oon4enaatt.on ot· pent-.ne<U.on -a,41n tb »l'••en e 
· - otia bfdr-140 (9) gav a prOdu.ot appanntl1 ,,5-4lmef;h'J'1• 
2•aoetJ'l.ph-..ol. 
Zn a o~aatlon ••otion beneen au.ccinlc cld ·UC 
aolyl ao tsoD• ( 10), t• pztMota ob1Ul1ned bJ beating the -. 
rtaot.nta tra ao .b.Olira on a •team ' be.th ••• hJ'<ttollhd. .. 
pro4aot ob.-..J.Qf,(.\ was a-metl::ql·,·•o•ton71•,~t~a:noa~bo.:x:flio 
' 
aold .• 
th• aloohol71ls Of ,Jenta.ntdtone..C,41n the Pff••o• ot 
b,VO<Jhlwlo a ld ne. otwlS..d by' Ad.kine, lCutns, a4 ottman (U). 
itbtl loob.Ol end. pentm.'led.S.on.•2,4 ga.v• ethyl ao•ta.t• and aoet •· 
~ r-.etlon b tw••n "nt&!l&tU.011••2.4 and t,ormild•hf4• 
••• .caftl-« •t in a GrSgnar-4 tiaat. fb ~-.ctant• w e 
rm•••- 111 a lt2 ntto (so le.bl•) •1th a Q>aoe phoa .. 
Jhwio aoU tor a o ta.J.yat. 
~en\ud1one-l,4 
F«rmal4•b1de 





1' 42 (~ aq a) 
a.5 2 (8,,. POQ..) 
Tb.ft J'Mf>tloa mbt•• ••• ••(tbanlcall7 tbr lf1 ••an• 
et a tl•o.W1o 110 01", wUm the •tli11rc1.Qg ro4 qQJ.pped •t.tb a 
llq,u.14 seal. to ~••et loa1 qt th• :rea.ttmta. !b.e tlalk ••• 
al.et ~Jpct& •1ilh a tllermQII ts• and a l"•t1wc oonc.Wi•• 'o 
» tUftl ~ vo1at111&$4 •eaotant•• lb•~ 100:.w l'W'l ta h 
tkle toi.- two hO\W , tbe :t'•aotloa 't•pt1'1'atau•e being mal b h 
•t l>o0o br mtMt ot a water bath•· ~ r11JQlt1nS mi~ ••• .;» 
•.xva ted tttth. tblQll'ot~, and '1\o chlorofoN 41•t1lle ott 
•• •••ph...,J.o pr l\U' tbV'ougk • tape~ t\\re ~an.a• ot 59-..6'0 c. 
tu ~bla Uqtd.d. wa.a nou• 41at111e4 fl'• Olala• tl•a 
a.1' F•• do• V0'11n& htoa ,,..q,o •·du.• to v4U.'1at1 • 111 the 
·•at-a .tlqw th.1-0USh ti. aep1••tu •hioll r•d.lloed the p:reaatQ•• 
h l'eaotton ••• ·rttA t~•• i:llao1-. :in ~ t.,.tt ru.n, th 
vaou\\111 tl••k wa1hfft6441••o:t1r b7 the Bu.netn f'l.Ul• ca.u.atng 
• :polJll'lO taat&on. t the pol t t tak• plae bet•• r ot 
ti. la1gb. bolliDS l!qu.14 U1tll1.4 °"•• 'l?be polJlftJ' was a 
4-k Yl•o0tl•1 iSb.et'mOJtll.•tt.c • •ln •blob 41 eom.po ed ou 
t.,poni J:i.•atlng to hish ttmp•r&tlU'ff•• 
Jc - •• , ....... , .... , ble ... ,.,... ........ 
Ob~itl.C ltf ._ •• ot OOAMl'IWt.1.t ltlltulO ao14 '4t • lo 
boa-' the iattw o "*' ·~ • ~t-. nrac• ot lTO""* 
181°0 an4 ,......., •• P••--•• • 01..-. lb9_. •1 • lquJA 
-· o'btatucl. lbO 1'e14 et -· tdlll bOUtne 1kd4 ... 24. 
... 16 ,. ... l'tQMtl..i,. 
!r!M •eaotla pr*•" ••• ola• Ul.-4 ace~ to •o1ubl.Utf' 
tol1"!.og tu •tmod of -SAW -4 •on (1!) •. fhl• tb04 
ckatUS..• oraanto ompfNa.ta Sa ••1etle to th s.. ao1a'D11l 1 lft 
u 
.,_ tH.o.4u4 ••as••••4at•• ethoP; t.' aodlwa bJ'OoJd.de• 5 
.. .-..10 &tltla , ••• ,. btoabQJlate muts.m,,. ClODJ - 
••tte ~lo. $.d an4 a,_ J)'°8p'.b0»1o .. 1... • blgl:a..\toll 
lt.~ »"*•• u tneolabl. ta all •ea.sent• .-.pt> · '' 
.,..._ ~- an« -... col« OOBOon a"4 attl.Nl• aow.. JU 
Nth •••1 thfJ ~ 4'4 aot JQtt ai•»J.1 U•aol * bt.sis 
MaotOd in .--. ••1 1'l th ,,_ aol•at, 1'0o IOlu'bU1 or 
~SA~ 5!C ..Uta ~Odd• pJAQ-4 '' l.n th• aoJ.ubU.t 
thNltl •ion of , blob. ~t•ln• •.ul-1 aoW t 
·US.••• W4o•• •l.rl4 AOl.41., .a.ltOll\amldff ot p~ •ltlta,. 
p-tmu-y a •••da'7 nlvo ooa,oad•, eol.1., ~· 4 
owlab. Ml'O•ftaa.. in .,b.l• atnoa ot •o.t•'bll1bf •la••Uio&• 
''on a M«i11JH>M4 la eaJ4 t be olltl4• 1n • gtve l.,,.. tr 
o.a mi.. or nla'tl d.l.•101.- .. in !11~ ot aol••' •' •o• •· 
tm'••• onlf l)otal-. t1'1 ot c~ ln hl• ola11ttlca• 
~ 'l• tl the ~ .S,ht le a eaol OP a ~ Wbloh 1 
-u. pi-0.kltl• awuotm-•stc;r • •eaotlon ~·' ot blgbl~ euolUect 
P•U.1ut4ttne-.l,4. 
fbe t•OWMl W41 •1• ·~•Cl•17 aolbl• Wltl\ •-td'q1 
aio-.1. oh1•ot -4 eoo:t.m•• 
to on• «Ql., ot the uatnowa a f e •all »1•o • or to4t.wa 
woe ad4$1.. Th• •od.1• ~••ctOd •10\flJ' w11)h tho llqd.41: 
bfOogfln betng .-vo1v••·• When tho ten.w wa gentl'y n.oat.a., 
lQ"Ooga ••• via••alr o'foJ.vt4~ b ·tvolu-tcn ot h~~ 
ft-om the JllCh bo1ltng lJ.tult b7 aQdlum lntU.cate• that th• 
compoea oontaiae a.otl.ye hfdrQStn at••• 
ltl!I!! J!! ,9P.1'l?la ~Ritt 
fo o, a .i., ot t;be ~<Mn dS.aaQlV• - in a m.1. cubon 
tet.aol\\.-14•• a 5,C .elution ot Wo:d.n• 1n ovbon. Mtra• 
Oh10f'l4e na ad.clM. The w·•in• wae ftp5417 «eeol<111a•d• 
IUI•. &!!!. lt!m!M~~t~ 11~!:\"~lll 
'lQ Ot-1 lll•· ot tu ~91m d.la1JolYe4 in i! d.i. . &G•tmt: 
a I~ pota1:e1Wtt penanguato eol11t1on ns &d4t4 droprt •• ~ 
potaaatt111 »•~an.at• aol\ltiQD. waa ~ pl4l.1 clecol<n-lae. 
~ eaalta ot tb9 ~~. anct l)alil>on. t••• hl 1u. llirl04 
t•••• t.ndicate unaateatloa, akot t.MQn1n• d4a a o s 
•~lento 'bon.A t and. the •b1•t p»fMluot or tho ••ton .of p taaa- 
lwa p~t:Ulab• 11 a gl7col. 
R c H ::= ( \..\ :>.. -t BY 1 ~ RC H B v c H~B Y 
n c, H :::: C. H ~ -7 I"<- <! H - c l-\ R 
I " I \ 
(In Pl'•Ontt t XMnq,.) 0 H 0 H 
11•vw., thea toatur o not PtlGltJ.v 1n41oatlon• ot 
•tat.at.ton. With tbe pi-ocluot l kel7 to a h1Shl7 olhe4 
aompQW11 •1 'bll •ot!•e ~og ne, brom1n •QUld r-ea.4117 add, and 
all ••81.11 a:ld.l bl oompollncla g1ve a ;poa1t1ve pot as.um P•• 
xoansen••• tttt. 
!ti!! £!! -~Ni'1i!I~ orsse 
tll.+ •f •u u.nknO'Wll n ~ t;o a eolu ion ot 
~-1~ ~ b.l.Ol"ld Wblch bacl b en fJltft."4 •1'1l 
'W•pb4nol bl"•• Tbb q.eeutty tor thl.e t1V..t1. 1a1 tn the 
ft.et••~ h14"~14min• h7boob:l.•M• eolu.tlon 1taelt 
;S.•• an aetd. X-MctlOlt\1 •• • 1ta pH l• b , .... , 4u. •o 
hfsbtOl71la• A~- ~eUa.tel7 tho• ae1u.tl-. I ~· Q aoU 
"40110111n41Clattns ti. U-at1oa ot ~OClbl.OJ!'ic t4 
· itol .cules •• t.he b;'droXJ'l.e.mbo ~oohlwl4- r-. t wt '11. 
cubonJ"l poapa F••tnO 1n. th Wllm..,.. '.fh tollawing two 
, · "'"'tlona tl.lu1t;_.ate the i'uc 1.on.t 
fl)- NOi-i · Hef -<- 1-1). /VOJ-1 + H<!_P 
R R Afi "c:: o + ~l JV 0 J.l -7 \<! zz: )VO ~l + 1--l Ll 
R. / p./ 
fhe _.11 •cwit o.t hf<lr ;&J'lamtne pro .en' 1n eq,ulll• 
b:'J.wa att• with the 0~71 sroap•• oaua1ng tu u.111• 
a.1 or th• ttret equ.at!.911 to thltt to the rtp.:c;,. th••'bJ 
lt~ft'attas 11:1• 
t 
'1'hO app~9'd••• molct:OUJR wetp.t ot the ld.sb Ubg 
\ ·, 
1s.ci0;ta ••• «et~-4 b7 the bat ••1*o4 (1')• tb low•lnB 
ot tlMt. oJ.tiin6 ptin• ot •NtP~• Th« weight ot a· U t••• 
tUibt ••• 4•tehllhet.. Ap~ttlr 50 ma• ot the o~ 
••• p~ ta the tllbo an.4 acoe-atel7 welgh.e4. Aboo.~ 0.5 gm .. 
ot ogph011 we.a'*• *14ed and th• h.be ••"3hM as: tn. •• 
conten.•• ot th• tub• ••»• qo.ltltlr •a.11''4 to a l.eu lltiatd. 
'07 a 'lf1117 l01r ti-.. . Af1nt1' b 1ag o, 1941 the content qt 
""" tho t\\b• ._. l."M. 4 \lo • •1 an ••tlob gl&••• '!ht . t 1al 
•• p<*'4••d and J.t• autltl.ns point d.01;.-mtneo bf oap111at'7 
4et~od. the dltf••o• in tU.M molt~ pot.nt g1vea the 
dep••ld.• tu •1tSD& point the cmal)h<at oauiud. b7 the 
~"°- 
.. mol• u1ar .... s.ght ••• oala1.tlated bf bl t ulat 
W61;bt t•n .tube 
W•lght teat '"b• • llnltn..-n. 
We1$ht. •••t W.bt, Vnknovrn • GamJ>hD 
Wtl.g}).t Vnb.owa 




o.oaoo sxa• .. 
o.;,64. .,..~ 
• 2k7 t ·8:W.1 .woo 
. • a,1.1 . 
!!\'1t1m -ll!d 11~. ¥!W&I 
qt~ ~lltill*t!&!t Bzt!:~l~i•1tl 
Sol~tlon CK\de Q l>J' d.laaolv1ag &PJl"9sb&t•17 aeven P•• 
ot h~~atno b'fdi'oohlor14 ln • . ll.!_01" of ntw. 
q,11 ~&a .!!IKRM• 
.Solutlcm 'fMl4 Up bf diaaolv1ng 4ppl'Q'dmatol f'OlU' gl'atal 
Qf trod;lu.m h7..,.oxlde $.a ono 11~• of w-.te. '!'be hfdr0-14• 
oolu.tlon •a.a 1tan 4.Ued aga1ne1) QP.llc acld., pb lpthtllein 
as tho W1ee.tcr., and. tu uaot n~ltf •• .tOW\4 o b• 
0.091691,. 
9~+"· 1~ !ll&i"!!tt~A. 
1.i'ti.SOU made "1l b1dieaolvtng24.4 •• ot 042; 'tb1 ... 
llllta:~• ln ®•· 11t.x' of ••td· On• ml.. or 0-.l?f •ocll.wn h1dl'ox14• 
1fa4, addft4 f:i tll8 I la1J1on a 11' waa \)01 made AP o 1tiblblt 
bactJ•W AOtl01'h 1'h.e ba.Otel'la. •hloh 'bring abou.t 4-oc:npo11 t 
•••m ~ ltae aoti'f!o htw•ctn a pH or? and 10~ thel'•t••· 
the a(ldj.tl.on ot a ll amou.n.t ot alkall ta bon.r1o1al. 
t.U.a thioatll.t&to •a• at~.ct acooi-ding t tshtt 
potaaaillm .. b1ohl'omat method or W:S.Uard, ~ aad Plagg ( ]4. • 
0 .. 2-0.221 gr8ll aa.Q1•• of ?'tMgen.t p taaa1&1m biohl" te w• • 
wetabd bto tlir • 500 tnl. c 1cal tle.ak•• Tlle b1ol:romate 
umpl•• w.-1 dll.g.ted t.o 125 ml.., •I.th d1at1lle4 wat.- 81'14 ; gma. 
ot p0'a••i• 1od14o wpo a44-4• flw•• ml. ot oonoonvatM. 
b.14\'othl~S.o a.old. •or• d.S.l.ttt-4 w1tb an lq.'1•1 amoun: watv 
ud a44 d t.o the •o1u.tS.on.• •!.th onatant 41fil'l$ll8• C au 
eto,ppo ••• plao s.n. tu tlam aad. tlaa• ••• ••t 
alu fOl" u ~t•• to a:U• the tol1owt.ng res. t1 to go 
to oom let;t..m• 
6U ~ xa e.ao7 + l4 H01 • a mi + 2oro1, + J:ta ./- 7HeQ 
Attel" ~ •.- lone MA.. son• to 0011p1.et,&o:o. the oltttion• 
Wf.Wt t1trateA w!:Ch tJhtl tbloau.lta'be • 3.tl1slon,, •blah l' eta w1 b. 
the ltwatfd S.OIU.n• aeco~ ta the tollO'llins u.a1'1on• 
araasao, f la • aaSJt.06. + nai 
the aacti n.Ol"Ullt7 ot tW> I041qm '\tbio ultat·• aol1.1tl 
••• t·wn4 te ·be o.ll.J,191. 
a-11111. ~. ?lfdl!!a ~ 
1'ht ·olat1• •a1 P•1are4 bJ' 41•• :v1ns T .2 gX'u.a a., .1. ot ltq,u.14 bl'omla• 1'4 one 11ttJI' t meth7l al QhOl. 
Te. grar&ll ot a.°'1Wll brom.14• ••• lao add d o the llt r ot 
solu,10.th uaullJ 'b11 lrl• Rl ton• a. not vw1 • •bl•, ~ 
\h• a:bov aolu,ion oan P'•1$UVt e. ta11117 oonattant co oatn• 
t1- t011 l-a pe.-1odw ot tlm ,. 'fhe Mlu.t!.on wa1 n t stan.daN!I 
aft;• p~a.tlon, but blaaka •P• run whtn 'tbe ••• 
11"4 Sn h9 o~•e ot tb• aoa17·11., 
ita• .!flt\\$&• 
fen P•• ot a ltlbl. .._ch and IO gl'l • ot t •'1 
1'14lu .. _.. 1ll4e up to• lit.a wt.th 4l l.U.d • t ~. fhl.t 
tolu.tlon. ••• u.1o4 1rl iibo •t:bra•ton.• ot 1l~1Ht4 lo41n• w1'1l 
tlW 1ocU tihl••"ltat• •ollltloa •ln t •tui' b. htle a hriU'u~..- 
1•'' blu.e•bl-.ok ol• 1» the prtaao• · VflltJ ... u q,WU>.tlt1•• 
ot ttH to41ne. 
9PP x& AP:Sl!&I 
ifbb ,u.aat111at1 ana11a1a fW' .. •bon:yl Sr'OQS wa ••4 
tbf te;oil tbai) ~oarl•b.• . hJ'dr·•chl~U. will .. a t wt O• 
'bQl)Jl POU»• 1lb••t1PS one mo ®ile or ~ooblwlc ao14 tor 
tVWf molMlll.• ot hydroxylamine b.j'dl'oeblo.rltD: »U.o , an.a. 
tht»~• tM uloolll•• ot 801 llb•at.o. a -au.al t the nwaib 
of OUbGnfl ll'OQ• pr •• ,. (i ' a"aovt. Quall ti ti.Ye A' al1•la 
'' ' -. ' , ~ 
tor cu- 11 G»"P•) llbe' t" ~oohl J,• 14 l• 
tivat-4 wl•n the.t~d. .-1. 1114Von4e. 
A 4Sttt..it7 wa Gt0t1ntoe4 in the ua17al• In the tao' 
that 11noe hf4J'qqlandiut ~ blwl.4• 1s d.de« m ••• tna 
aodia :t.po.l.dAt •111 J:t• ·o\ Wltb mina • hPQXJlamt.ne. h~ 
obl-.:-14•• tM:ret, • S.b •·•• n ••GUJ' to find an tn4l at;Qlt' 
•hloh W1U ii41•t• aa tpOt.a. at pH valuea t~ a '· ala• 
tho ,a Of ~oqlaSn• h;Jdr OPS.de i• , •• ,. The 7 1nticat 
••U&bl• wltb •lilh a •Ml• . •·~bl\\ (fhJm. lauJ.tonpllMl 1a), 
.ia eaas · h H4 7•11• ti.oQSk a pa ;rqe l-.t--a •• 
th• · ~ e.m.17 l• ••• t~•• run on t aol 1 • 
ot .._ eaaenwe.tlm to Qt~ Whot'.ber f11.- not. thtl e.nal.1•1• 
oa q,wmt! t · s.110, it we.• at hlt poi.ft' t lt a CU. ov.r 
,., '11p01 blu w • a. o(mlplo'be . taUu•• lt wa.1 1atp aa1bl• t 
dt~l a ••P ,oi_. ohq• a I041• b.,.Ood.di ua ad.d.d., 
•!no• the thJDlOl lllo Ohe.ftgtd lrC$1 a J'Gllor to · zt ~ 
lntp•o•ptibl• ao1oit' g~ad.atlon.1. 
A aoh-.. wa ttaa.117 tw1e.S •J:d.oh wae a\loc atlll and. 
t1San\lta l••• ll:U•t•a4 ot th;ptol bl't.UI• 'br pb,on.ol na a.•• 
•• o in41o•C<I'• !he ~o&J1 in.• hJ'(1r blor14• lu1alon ••• 
•t•att4 tt? a •mpbenol blll• udpoSniJ tm!e an1 t ttnknown 
••• ,t44o4. Upon ft o'lon of 'l:Ut h',r4ro;qlam1n ~ bl.or14• 
.aA. t uknoe lkui · (the wo ._.. all• 4 t.o · t ) , 
1hfl ,,._"2'-1'18 tol.tttion ••• q1.1n t1tn.,o4 o a 1-ompbeaol l>lu.e 
end.po~t With •041 b~oald.•• '1be l'tmlts wpe u.antitatl••· 
~· anal7ata ot the ldgh botll.r)s ltqu.!J . wa1 4on. a 
• tbano1 aolat'd.Ol'l of the t:mltn.OVtn, pr•puei a• toU at. 
WelgbS.ng pSJ>tt'lt ll ltqu.14 l?,,J99 P8• 
••'4.blng pl"'" · s~l8at P•• w !g)l~ 11to.14 ,.4,y; P'l• 






,.. 111 u.1valenb• 
ot Oobon7l pe 1. ~'.t'rtma~Ol ~Ot~tl 
0.2116 
0.219, 
-----.-- ........ - 
.aJ.6o 0.2171 
,A1'el'Age ,, 0.2118 
9~&"!11~.s.Cfll .:..t -~1,.,-it ~-!BJ\~ pf mm ' •1th .r••te!~ .. 
~l1Etst•a 
o.a1?8 : l\Wll'b• aJ.ll "' ' lente/mJ.. or. sol tion 
21.16 = tot-1.mmber mUleq,d.valon'a 1n 100 ml. tl»tn 
liOlJlUoa 
'•4TS9 pt«b : 21.18 •1U..-lva14'tl a 
o,.lt-J smt• # 1 mill. . 1val•ntt 
q.,o = .-quvalcmt ••'8'.b.t ot ~..,_ itq,uld •11-h ~••1* fl to 
·0•71 ;P~• 
1a•e•Y~ .••.am• 
fhtt te1lt1tin& analyala oannot ~oall7 be oalle 
.... aal.7•1• t••• CibOV• Broniln in O•boa "-~-~. Pot•••1 
l~anai• Qf.M\1ltAt1Ye 7-ttie) bat it 1 ~•the.It a 4•t~t1 n 
ot •h• tar-111• abaw 1ns oapa 1tf ot th• unknOlfn llquld.. 
fo 10 m1. ot , m•tbanol eoltltlco or 'ho Unkn 4-ecrl 
&bO'fl, 12.S ml. of bl"Ottill\O IOltlti.on w•e &d.d.ed tmd 1l.O\te4' 
4tana. · ott•u.igld;. PUi1 m.3.. ot 'bDom1n• •o1ut1on wee ••ts aa14e 
'° b• ':l.~at•4 As a '.blank to el'tnin• the once ~ 1 ot 
• 
'l:ll'"1'llno 1n tbe OX'ig!nal b1'011l1n• 1n mttbano1 aoh I.a. ba••• 
potaeetont 10d'4t •• tbtm,*4ded all~ a lu.tlons- and. t1- 
11bvatd 1o4b.0;1 whl b.wa.1 a.1.alentt to th• tm.rta ted bromine 
••• tltl' \ed. with the etan-.i 1od1u.m 1iht. lSUlt-.te eolu.t!an. 
ltl. ot $04lwa tb101t11fate 
~~- bJ lo41n• 1ibont•4 tr b1 • :: -10.ao 
.... - 
~ .. :: .. Ml~!D~ 
to't! ua 
!!!11:' 1r 




~T! remain- a lleed 
:Ln8. ))7· ea.oh 
. .!f!R~!- ..• 
c, J'fSlt. '.4519 




A "I 0.2727 
fOMl IU1141.-1val•t1 1n 
100 =i., Qt Pknanrn u.te~o1 
eol•'S.. : a7,.,a7 
9.-4759 s••· i IT ·I? 111 .. uvalent• '4T a••• 11 c;m• qu.l•1•iav , 
It wo:d.ne waa ••otins wt th U •1•:ttl'1S. bcm41 tw 
eq\ltnl.enta ot b•om.111• •w14 l'••fl wUsh one r:aoleoda or '114f 
...- ... •vet••• 
iq111•a1•nt ••lsbt 'of tmknown 
•1th P•*I••• 'o mtaataat.lon. • 694 em•~ 
lt: th• lw•tn• waa r-eao•lb8 •1th an ono r .. , onl.J' one 
'lq,•d.yalut ot w Ill • woa.ld 1'Mo• •1th tht ~Olll\ llq, • 
fb.Wtf.-..1 
td.val•nl wetght ot Wlkucnm. 
.- an enol • J!t.1 P•• 
Pl!!ll•1lpn !! .. ~~,!A~! 
'!he ln '11 au.1 ot tl'.da axpabi$.ntl waa tb.• development 
Qt.• •r•t ot ana11 is tor ai-bonyl pou.p• e.nd. t• u.naat\U'• 
,.lon •1' eao111&tl•• fbe 9XJ)el'*tment•1 data are n t al\f'tf. .... 
tloat to.t.ndt.oat;• a ttne•• t th• hlgh bo11 Utu.l 
~-· •• ftUSftl•t. ••16bta t~ th* que.ntlt t1ve 
-.11•• u not ·~ a potiallll~. •'r\loture. 
hom the cu.-lS.tatl•• ..i:ret+a,, ad t 111.oleoular we1gb: 
detefn).tnatlon, t1Mt •et ltkel7 •Wllotue 1• aa toll.Olra1 
~ H.;)CIH : . . 
Cl../ -:c..- c.- c.- Ul3 3 II I II 
0 I-fr. fl 0 
C#, - c _ J - c - C. HJ 
...;> II H ,, 
. \'ha ••1Mu1U wttgb\ •t tld.a 8WU01U•• 1• 242 •b.1 h 
o1o•l.J' •PJW~fl• . th ~»wnta.117 4-t.-ms.rutcl leouta 
••tsbt •• 2S1~ 'l'h atl-u. •m-e •Min• an aot.lv b,_.09.n, 
w1"4-ob wotdd t'l• HJ>laO• by •o41•• Car'bon1l gvoUfl a~• 
pr•aat, e.d w..olisatloa ttoCll.4 tak• plao• wh1oh ae oun1;• r 
t:b• 'W•S.0.• ••ctlon.. 1otaa•1u.m p~ t• oo 14 
tbe OlfaOI • P•••tbl7 tb.• •etlt • ~ ta, 
1thua ae ountJbg 
•I I '1' "f 
t011 •111 fotltlve pot a•1• P•h1an;ana1;e te•t• Kowrft'C', ••baa 
been F••ln•1r •t;a.te4, th•• la no· Ad:ln1t proct ot U7 
at•a.tt.a•• .. ·•• to.att.on .or tho 0101s.o c..pound men 1••4 
111 tb• S.Uwodao•t.on Utla.t-.17 414 not tue place. 
a.a mo•' tat-.reatlnS p •d.bllltf tOI! tatbe • 
w0\13..4 be the &elt-o-4eneat1on ot JHtntan.U.-..a.41n 
the :P•nn•• or •o4lwa hfdP•14e •• ba bMn olted m 
tlle llteratiuv ( 9) • F.wi;hn .,, a ts._. pent.Ian .,. 
!,J.t. and to:ra~ W'.l.Qlt ntOl'O atl'OO.t10\ll oonditl 
and. With baalo oatalyi•t• ••al• eqgeat•Cl· Sia 
pmtauaodione-a,.4 on.ta.tee •o ...... ,, a.otift ~J"dr'Ol«m• 
h•·• ta lWt>Usa poae1td.l1tl•s ot eomp 4 torm ti • 
(1) Conant, J., •• and A1' .,,, fbarapeon, Jr,,.._;s, A. c, s, ~43 
(I) &tltta:ntt, s. •• 1.a.. m., vo1.2a, 10.5 x..1.- 194.5 
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(12) sus.no, a,L., .ancS a,e, Fuaoa .. . l!Jfi~Mtica~&m ot oi-sanl! qeen..,41,• JObn •11•7 an!ina, tne., 191ii) 
(1') :a n, B•·  ~1051,J'llT (19U) 
(14) W:tUdd., 1,n., ?oman, N •• Uld J·. • lagg •• A ,B'p.Ol't 
· R~Ji!!l!t1ta~1~o. ~~d.91 I>.. Van u 1tiranct co. • 
